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[51  ABSTRACT

.- A patch or access module usable w1th an insertable

patch plug having a plurality of electrical contact ele-

~ments. The patch or access module includes a circuit
‘board, a first electrical circuit electrically connected
-with a first point on the circuit board, a second electri-

Int. CL3 oo, oo HOLH 9700 C@l circuit electrically connected with the second point

on the circuit board and switch contact means for selec-
tively making electrical connection between the first
point and the second point and for making electrical

~ connection between the first point and the electrical

contact elements of the patch plug upon insertion of the

‘patch plug into the patch or access module. The switch

contact mechanism includes a first portion electrically

- engaged with the first point, a second portion adapted

for selective electrical engagement with the second
point and a third portion adapted for limited movement
relative to the circuit board for electrical engagement
with the electrical contact element of the patch plug

| " when the plug is inserted into the patch module.
4,203,066 5/1980 Buck ................ L] plug is in P

16 Claims, 16 Drawing Figures
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1
PATCH MODULE _
 BACKGROUND OF THE INVENTION
‘The present invention relates generally to a patch or

‘access module usable with an insertable patch plug, and
more particularly, to an improved switch and contact

2
-While many of the prior art patch modules and

sw1tch-contact mechanisms perform satisfactorily, they
do have certain limitations. In many, the switching

- mechanism 1s structurally quite complicated, thus lead-

5

element in a patch module for electrically connecting or

accessing certain leads of a data transmission circuit to
a patch cord and electrically disconnecting such leads
from their normal electrical connectlon within the
| patch module.

Several types of patch or access assemblies presently
exist in the prior art. Such assemblies typically include

- an array of individual patch or access modules disposed

‘in side by side relatlonshlp with one another. In these
_assemblies, each module is adapted for selectively con-
‘necting and dlsconnectlng various electrical circuits or
leads within the module. In one embodiment, each of
the patch modules includes an access to the leads on the
‘computer side of a data transmission circuit and an
access to the leads on the modem side of a data transmis-

10

ing to high costs in manufacture and fabrication as well

as increased chances of malfunction. Also, the contact

mechanism in most modules consists of a contact ele-
ment in the patch making electrical contact with a
contact surface on the printed circuit board. This latter
structure results in two disadvantages. First, because of
the extremely high wear in the area where electrical

‘contact is made, the anticipated useful life of the module

is limited. Second, as a result of the contmuous wear

- between the contact elements of the patch plug and the

15

20

sion circuit. The respective leads from the computer are

normally electrically connected with the leads on the ,¢

modem side, thus providing a through circuit. Patch
~ cords are available for use with the patch modules to

~ electrically connect or patch one set of leads from a

- particular computer with a second set of leads for a
particular modem remote from the particular module in
question. Each of these patch cords includes a. patch

- plug on Opposue ends for making electrical connection

~ with or accessing the respectwe computer and modem
| -leads | | -
" To accompllsh the above patchlng function, the
patch plug at one end of the patch cord is inserted into
- an access opening associated with the desired computer
‘data transmission leads and the patch plug at the other

~ end of the patch cord is inserted into the access opening -

.associated with the desired modem data transmission
~leads. The insertion of the patch plugs into the patch

o - modules accompllshes two things: (1) it causes the nor-
mal electrical connection between the computer and

- modem leads in a particular patch module to be electri-
- cally disconnected and (2) it causes electrical connec-

25

30

contact surfaces on the printed circuit board, fiber from
the printed circuit board is dislodged, thereby resulting
in intermittent circuits being formed. This often leads to
malfunction of the module. |
Accordingly, there is a real need in the art for a patch
module having an improved switching and contact
mechanism for substantially reducing or eliminating
wear between the contact elements associated with the
patch plug and the. prlnted circuit board.

SUMMARY OF THE INVENTION

In contrast to the prior art, the present invention

‘provides a patch or access module with an improved .
switch-contact means. This means includes means for

switching or electrically disconnecting the. normally
connected computer and modem leads and means for
making electrical contact between the destred leads in
the patch module and the patch plug in a way which

| mgmficantly reduces the wear normally occurmg dur-

35
“of the present invention includes a switch and contact

ing such electrical connection.
More specifically, the switch and contact mechanism

~ element having a first or contact portion for electrical

engagement with a first contact point on the printed
circuit board, a second or switch portion normally elec-
trically engaged with a second contact point on the
printed circuit board and a third or contact portion

" spaced from the printed circuit board and adapted for

45

tion to be made between the leads bemg accessed and -

the corrESpondlng contact elements in the patch plug

- A variety of mechanisms presently exist in the prior |

tion. In U.S. Pat. No. 4,140,918, the patch plug consists

o art for accomplishing this switching and contact func-
50

~of a generally cylindrical element having a plurality of

electrical contacts in which the switching and contact

~ functions are performed by inserting the cylindrical

plug into the patch module jack and rotating the plug.
In U.S. Pat. No. 4,203,066, the switching function is

'_ -~ accomplished by shifting the position of an entire
~ switching board as the patch plug is inserted, with the

~electrical contact being made as a result of engagement
‘between electrical contacts on the patch plug and
- contact portions on the surface of the printed circuit

board. In another known structure, a plurality of

contact springs are utilized with each of the springs
associated with one of the leads. As the patch plug is
~inserted, the spring contact members are electrically
- disconnected from the leads and electrical contact is
'made between appropriate contacts in the patch plug

- and contact portlons on the surface of the prmted Cir-

'_.-cult board

electrical connection with a corresponding contact
element in the patch plug. The mechanism is con-
structed such that the third portion is adapted for lim-
ited movement either toward or away from the printed
circuit board upon insertion or withdrawal of the patch
plug. Such movement of the contact portion causes
corresponding movement of the second or switch por-
tion out of electrical engagement with the second
contact point on the printed circuit board. This particu-
lar construction results in reduced wear which is nor-

‘mally present when electrical contact is made between

- contacts on the patch plug and contact pads or portions

55

60

65

directly connected with the surface of the printed cir-
cuit board..

- In the preferred embodiment of the present 1nvenuon,
the switch and contact mechanism includes an elon-
gated sprlng member having a circuit board contact
portion in electrical contact with one of the computer

~or modem leads, a switch portion normally engaged

with a contact pad on the printed circuit board and a
contact portion spaced from the printed circuit board
and adapted for engagement with a corresponding
contact portion on the patch plug. The spring member
is stressed to insure normal electrical engagement be-
tween the circuit board contact and switch portions
with their corresponding contacts on the piinted circuit
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‘board. As the patch plug is inserted, the patch plug
contact portion is moved outwardly with respect to the

printed circuit board by i1ts correSpondlng contact por-

tion of the patch plug, thus causing disengagement be-
tween the switch portion and its correspondlng contact
on the prlnted circuit board. | -

| Accordmgly, a primary objective of the present in-.

vention 1S to provide a patch module havlng an 1m-
proved switch and contact mechanism.

-Another object of the present invention is to provide

4

FIG. 15 is a schematic view of a further alternate

-embodiment of a switch-contact mechanism of the pres-
ent invention

DESCRIPTION OF THE PREFERRED
. - EMBODIMENT

The patch or access module within which the switch-

- contact mechanism of the present invention is embodied

- 1s.illustrated generally in FIGS. 1, 2 and 3 by the refer-

10

an 1mproved switch and contact mechanism for a patch

module in which the wear normally present in such

- devices is substantially reduced or eliminated.

A turther object of the present invention is to provide
an improved switch and contact mechanism for a patch

15

- module having a contact portion spaced from and

‘adapted for limited movement relative to the printed

S circuit board upon insertion of the patch plug.

“Another object of the present invention is to protfide

a switch and contact -mechanism for a patch module’in ~
which the switch portion is electrlcally disconnected

from its corresponding contact on the printed circuit

- board as a result of the above—descrlbed movement of

“the contact portion. |
. These and other objects of the present 1nventron will
become -apparent with reference to the drawings, the

‘ence numeral 10. As shown in FIGS. 1 and 3, the patch

module 10 includes a printedbimuit board 13, a pair of

-rear connectors 11 and 12, a pair of side retainers or
“housing sections 14 and 15 disposed on opposite sides of

the printed circuit board 13 and a forward end section
16 encircling a portion of the housing members 14 and
15. The end section 16 includes a portion dlSpDSEd for-

- wardly of the printed circuit board 13. The end view of

the patch module 10 illustrated in FIG. 2 shows the

- forward end section 16 as including three access open-

20

ings 20, 21 and 22 associated with leads for computer,

-modem and monitor function, respectively. The access

openings are adapted for insertion of a patch plug 18

(FIGS. 1 and 3).

25

In the preferred embodlment as 1llustrated in the

schematic illustration of FIG. 5, a piece of local equip-

- ment 24 which in some cases may be a computer is

- description of the preferred ernbodtment and the ap-

| 'pended claims. -

DESCRIPTION OF THE DRAWINGS

FIG 1is an elevational side view of a patch or access |
module with a patch plug inserted into the access open-

ing accociated with the computer.
. FIG. 2 is an elevational end view of the patch or

: access module shown in FIG 1 with the patch plug

| removed

30

connected over a multi-wire line 26 to the connector 11

- at the rear of the patch module. The multi-wire line 26

may consist of any  number of individual wires, but .

- generally consists of at least twenty-four or more ‘wires
or leads. Similarly, in the preferred embodiment, a
modem 25 is connected by a multi-wire line 28, to the
- connector 12. As with the line 26, the line 28 may con-

- sist of any number of wires or leads, but usually consists

35

~FIG. 3 is an elevatlonal top view of the patch or

- dccess module shown in FIG 1 with a patch plug in-
serted therein. | |

FIG. 4 is an elevatlonal side view of the printed cir-

40

of at least twenty-four or more. The modem 25 is nor-
mally connected to a common carrier or other commu-

nications line by which information or signals can be

transmitted to and from the modem 25.
- Within the patch module, the leads from the connec-
tor 11 are conncted via the multi-wire line 29 and the

- multi-connector element 31 to the multiple contact

cuit board of the patch module of the present invention.

. . FIG. 5 is a schematic circuit dlagram of the patch
. module of the present invention. .

FIG. 6 is a view, partially in section, as vrewed along |

-the section line 6—6 of FIG. 1.

FIG. 6a is a view sunﬂar to FIG 6 w1th the patch
plug removed.

- FIG. 7is a view, partlally in section, as vrewed along
the section line 7—7 of FIG. 1.

45

points 39. Similarly, the leads from the connector 12 are
connected via the multi-wire line 30 and the multi-con-
nector element 32 to the multiple contact points 40. The

contact points 39 and 40 are electrically connected by

the multi-wire line 35. Each of the multi-wire lines 29,
30 and 35 represent a plurality of printed leads on the

' printed circuit board 13 (FIG. 4) while each of the

50

FIG. 8 1s a view, partially in sectlon, as v1ewed along |

~ the section line 8—8 of FIG. 1.

- FIG. 9 15 an elevational view of the inside portron of
one of the side housmg members showing the sw1tch-
contact elements in phantom | |

FIG. 10 is an elevational view of the OppOSIte side of
the side housrng member shown in FIG. 9.

55

- multi-connector elements 31 and 32 represent a switch-

contact element of the type illustrated in FIGS. 11 and
12 and which will be described in greater. detail below.
When the multi-connector elements 31, 32 are in their
normal posmon as illustrated schematically in FIG. 5,
the multi-wire line 29 is electrically connected with the
mult1-w1re line 30, thus electrically connecting the com-

" puter 24 with the modem 25. As will be discussed in

'FIG. 11 is an elevational side view of one of the

--switch contact elements of the present Invention.

- FIG. 12 is an elevational top view of one of the
| ,swrtch-contact elements of the present invention. -
FIG. 13 is an elevational end view of the patch plug

adapted for use with the patch module of the present
invention. -

‘ment of a switch-contact mechanlsm of the present
invention. |

60

. 65
- FIG. 14 1s a schematlc view of an alternate embodl- B

more detail below, when a patch plug 18 (FIG 1) is
inserted into either the computer access opening 20 or
the modem access opening 21 (FIG. 2), electrical en-

‘gagment is made between the patch plug contacts and

the respective contacts 41 and 42 at the ends of the
switch-contact elements 31 and 32. This in turn causes

‘the elements 31 or 32 to be disengaged from their re-

spective contact points 39 or 40, thus providing access
to either the computer 24 or the modem 25 by the patch

_plug 18.

In the patch module of the preferred embodiment, a
multi-wire line 34 is also electrically connected between
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' the multi-wire line 30. and the contact point 44. ' The

‘contact point 44 i$ in turn connected with the multi-con-

~ nector element 33 to prowde momtor access at the

B 'openlng 22 (FIG. 2) | o |
- _An elevational view of one SIde of the prmted circuit

‘board 13 is illustrated in FIG. 4. As shown, each of the

5

printed circuit board 13. As shown in FIG. 7, the ribs 69

also electrically insulate adjacent members 60 from each
other. Each bay 43a, 43b and 43c also includes a rear-

~ ward edge 66 and a plurality of tabs or ribs 68. As illus-

trated best in FIG. 6, the rearward edge 66 limits longi-

- tudinal movement of the member 60 with respect to the

“wires or leads 29 from the connector 11 is electncally |
connected with a first equipment contact pad or portion

36.on .the surface of the printed circuit board 13. A
second equlpment contact pad or portion 39 corre-

10

'sponding to each of the pads 36 is dlsposed on the sur-
face of the printed circuit board 13 in a position spaced |

- forward from the first set of contact pads 36. Similarly,

each of the wires or leads 30 from the connector 12 is

electrically connected with a first modem contact pad
or portion 38 on the surface of the printed circuit board
- 13. A'second modem contact pad or portion 40 corre-
sponding to each of the pads 38 is dlsposed on the sur-

face of the printed circuit board 13 in a position spaced

forward from the first set of pads 38. The second set of

contact pads 39 is electrically connected with the sec-

ond set of modem contact pads 40 by a plurality of wires
or leads 35.

~ A plurality of monitor contact pads or portlons 44 are
“disposed on the surface of the printed circuit board 13

. and are electrically connected with the leads 30 via the

15

20

housings 14 and 15. The ribs 68, similar to the ribs 69,
function to. properly align the elements 60 with respect
to corresponding contact pads on the printed circuit
board and to electrically insulate adjacent sw1tch—con-,

tact members 60 from one another.

With reference to FIGS. 1, 2 and 3, the forward end 5
section 16 is of unitary construction having a rearward'

- portion 55 encircling the neck portion 51 of the mem-
‘bers 14 and 15. The forward end of the section 16 in-.

cludes three access openings 20, 21 and 22 to provide
electrical access to the leads associated with the coms=
puter, modem and monitor function, respectively. The

‘tearward portion-55 of the end section 16 slides over:

and encircles the neck section 51 of the members 14 and
15 and is secured thereto by a pair of screws 56 (FIG. 1)

-' extendlng through the holes 58 (FIGS. 9 and 10) in the

housing elements 14 and 15. The front face of the. end

~ section 16 includes a pair of screws 59 for retaining the.

23

leads 34. With this construction, the data transmission

circuit between the computer and modem connectors

11 and 12 can be monitored without interruption of the
circuit. It should be noted that in the preferred embodi- 30

‘ment, each of the contact pads 36, 38, 39, 40 and 44
comprises a gold plate contact pad secured to the sur-
face of the printed circuit board 13. The opposite side of
- the printed circuit board 13 (not shown) includes a

-similar constructlon of multlple wire leads and contact

pads |
- As lllustrated best in FIGS 1and 3 and FIGS 9 and
10, the housing members 14 and 15 are adapted for
positioning on opposite sides. of the printed circuit
board 13. Each of the housings 14 and 15 includes a pair

entire assembly 10 within an appropnate chassis: or.
frame. -

A plurallty of swnch-contact elements 60 of the type. |

“illustrated in FIGS. 11. and 12 are disposed: within the

side housing members 14 and 15 for cooperation with:
the corresponding contact pads 36, 38, 39, 40 and 44

- (FIGS. 4 and 5) on the printed circuit board. Each of

35

of edge portions 50, 50 and a pair of intermediate por- |

tions 53, 53 having a surface adapted for face-to-face
“engagement with one side of the printed circuit board
13. The edge portions 50, 50 each include an alignment
- post 46 extending outwardly therefrom to properly

the switch-contact elements 60 of the present invention
is an clongated spring element and includes a rearward
end section 61, a first or contact portion 62 adapted for
electrical engagement with a first contact pad on the

-printed circuit board, an elongated intermediate section

63, a second or switch portion 64 adapted for selective
electrical engagement with a second contact pad on the
printed circuit board and a third or contact portion 65
adapted for electrical engagement with a contact ele-

ment on the patch plug 18 (FIGS. 1 and 3) when the

- plug is inserted into the patch module 10. Each of the |
- first, second and third portions, 62, 64 and 65 reSpec-

435

position the housmg members 14 and 15 with respect to -

the printed circuit board 13. Each of the ahgnment

posts 46 extends through a corresponding opening in

the printed circuit board and into a corresponding re-
cess portion 48 in the other housing member. The mem-
bers 14 and 15 are retained together by a plurality of
threaded members 49 (FIG. 1) extendlng through the
holes 47 (FIGS. 9 and 10).

Each of the housing members 14 and 15 also includes
a reduced neck portion 51 around which a rearward

portion 55 of the end section 16 is disposed and three

latching end sections 52 dlsposed forwardly of the neck
portion 51. The latching end sections 52 correspond to
‘three bays or sections 43¢, 436 and 43c of the housing
‘members 14 and 15 which are defined by the edge and

50

tively, includes a curved or humped portion and is elec-
trically connected with the others. As shown in FIG:
12, the portions of the switch-contact member 60 in the
area of the portions 61, 62, 64 and 65 are bifurcated. The
purpose of this bifurcation is to provide independent
movement of the bifurcated portions at the points of
contact. This assures electrical contact at such points
even if one of the bifurcated portions is prevented from

- doing so because of contamination or a dislodged parti-

3

cle at the point of contact.

- The particular relationship between the elements 60. |
the printed circuit board 13 and the side housing mem-

bers 14 and 15 is best seen by reference to FIGS. 6, 7, 8
-and 9. With specific reference to FIG. 6 it can be seen

~ that the first or contact portion 62 of each of the ele-

intermediate portions 50, 50, 53 and 53. As shown in

FIG. 10, each of the forward latching ends 52 includes
an integral latching rib 54 for engagement with a por-
rtlon of the plug member 18 (FIG. 1) when inserted.

A plurahty of forwardly positioned ribs 69 are dis-

65

posed in each of the bays 43a, 436 and 43¢ for retaining -

a plurality of switch-contact elements 60 in alignment
| w1th the various contact pads on the surface of the

ments 60 in section 43a (FIG. 9) is in electrical engage-
~ment with a corresponding contact pad 36 disposed on

the surface of the printed circuit board 13. The element
60 is retained in this position by the edge 66 which is
disposed within the humped portion 62 and the ribs 68
and 69. A means for biasing the element 60 toward the
circuit board 13 in the form of a cylindrical spring stress
pin 72 is positioned between a pair of supporting edges
70 .and 71. This pin 72 causes stress in the elongated

~.intermediate portion 63 of the member 60 which forces



4,363,941

it in ‘a direction toward the printed circuit board 13 to
- insure good electrical engagement between the portions
" 62 and 64 and their associated contact pads 36 and 39.
As illustrated in FIG. 9, a stress pin 72 is provided in
each of the bays 434, 43b and 43¢ and is disposed at right
‘angles with respect to the switch-contact elements 60.

8

- the third portion 65 toward the printed circuit board 13

‘The second or switch portion 64 of the element 60 is

adapted for selective electrical engagement with the
contact pad 39 disposed on the surface of the printed
circuit board 13. The third or contact portion 65 of the
element 60 i1s adapted for electrical engagement with a
~corresponding contact element 78 associated with the
patch plug 18. As shown in FIGS. 6 and 11, the third

-posed toward the printed circuit board 13 to insure
~ good electrical engagement with the contact element

- 78. The relationship between the switch-contact ele-

ment 60 and the patch plug 18 is such that when the
patch plug 18 is properly inserted within the. patch
module 10, electrical engagement is made between the
third or contact portion 65 and the contact element 78.
This insertion of the patch plug 18 also results in move-
ment of the portion 65 away from the printed circuit
board 13, thus also resulting in movement of the second
~or switch portion 64 out of electrical engagement with
'the contact pad 39.

‘The forward ends of each of the side housmg mem-

10

upon insertion of the patch plug 18. If a fulcrum or
other pivot point 82 is provided between the contact
portion 65 and the switch portion 64, downward move-
ment of the contact portion 65 as a result of insertion of
the plug 18 will result in upward movement of the
switch portion 64 and thus electrical disconnection
between such portion and the contact pad 39. In both of
the above possible alternate designs, electrical contact is
made between the contact element 78 in the patch plug
18 and a portion of the switch-contact element 60 rather

~ than between the contact element 78 in the patch plug

- portion 65 includes a humped or curved portion dis- '

15

20

25

18 and a contact pad on the printed circuit board as in
the prior art. |

It should be ndted that although only one of the
switch-contact elements 60 has been described in detail,
the patch module 10 includes a plurality of such ele-

ments in each of the bays or sections 43a, 43b and 43¢

(FIG. 9). Further, a set of the elements 60 and related
structure is disposed on both sides of the printed circuit
board 13 as illustrated in FIGS. 6, 7 and 8. Also, al-
though the term patch module has been used to describe
the present invention, its function is not limited to
patching one set of leads to those of another. The patch

-~ module of the present invention is intended to include

' bers 14 and 15 include a forwardly extending portion

52, a rib section 54 extending at generally right angles
- with respect to the elements 60 and an inwardly extend-
~ ing end portion 57. The patch plug 18 includes a periph-
eral portion 74 encircling the set of contact elements 78.
A recessed section 75 is formed within the portion 74

for engagement with the rib 54 upon insertion of the
- patch plug 18 into the patch module 10.

- As shown in FIG. 6 and also in FIG. 13, the patch
plug 18 includes a plurality of contact elements 78
- adapted for electrical engagement with corresponding
switch-contact elements 60 in the patch module. Each
of these contact elements 78 is electrically insulated
| .from one another by an insulated portion 76.

It should be noted that in the preferred embodiment,
each of the switch-contact elements 60 is constructed of
- aspring metal so that the stress caused by the stress pins
72 causes the contact and switch portions 62 and 64 to
engage the corresponding contact pads associated with

30

35

structures providing either patching or monitoring
functions in addition to patching.

FIG. 15 is a schematic view of a further alternate
embodiment of a sw1tch-contact mechamsm of the pres-
ent invention.

Having described the preferred embodiment of the
present invention in detail, the operation can be under-

- stood as follows. During normal operation of the patch

module 10, the leads 29 (FIGS. 4 and 5) are electrically

~ connected with the modem leads 30 via appropriate

contact elements on the printed circuit board 13 and as

- a result of the various switch-contact elements 60

40

435

the printed circuit board 13. It is contemplated, how-'

ever, that alternate embodiments could be constructed
from relatively stiff or rigid material and still obtain the
benefits of the present invention. For example, as illus-
~ trated by the schematic of FIG. 14, if the switch-contact

50

element 60 were relatively rigid, the stress force could

be provided by a spring element 81 biasing the switch-

- contact element toward the printed circuit board 13. In.

such embodiment, insertion of the patch plug 18 would
cause the third or contact portion 65 of the element 60

- against the force of the spring element 81, thus electri-

55

. to be moved away from the printed circuit board 13

cally disconnecting the portion 64 from the contact

- pads 39. An important feature of the above structure
which continues to exist, however, is the electrical
contact between the portion 65 of the switch-contact
element 60 and the contact element 78 of the plug 18.

It is also contemplated that a further embodiment
- could be constructed as illustrated in FIG. 15 in which
the electrical engagement between the contact element
in the patch plug 18 could be made with the outer sur-
face of the third portion 63, thus causing movement of

60

within the module. However, if 1t is desired to electri-
cally connect the computer leads 29, for example, with
the modem leads of a second patch module, the patch
plug 18 on one end of the patch cord 19 (FIGS. 1 and 3)

_is inserted into the computer access opening 20 (FIG. 2)

and the patch plug at the other end of the patch cord is
inserted into the modem opening 21 in the patch module
containing the desired modem leads. As described
above, when the plug 18 is inserted, electrical engage-
ment is made between the contact elements 78 in the

~ plug 18 and the contact portions 65 of elements 60. This

engagement causes the portions 65 to be moved out-
wardly away from the circuit board 13, thus also result-
ing in electrical disengagement between the second or
switch portion 64 of the switch-contact elements 60 and
the contact pads 39. This results in electrical disconnec-
tion between the leads 29 and 30 of the same patch
module. |

- Although the description of the preferred embodi-
ment has been quite specific it is contemplated that
various modifications could be made to the present
invention without deviating from the spirit of the pres-

~ ent invention. Some of these alternate embodiments

65

have been suggested in the above description and draw-
ings. Accordingly it is intended that the scope of the
present invention be dictated by the appended claims

rather than by the descrlptlon of the preferred embodi-
ment.

I clalm:
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1. A patch module usable with an insertable. patch

plug having at least one electncal contact element said

_patch module comprising:
a circuit board;
" a first electrical circuit electrlcally ccnnected with a
first point on said circuit board;

4,363,941

‘a second electrical circuit electrically connected with |

a second point on said circuit board, said first and
second points being electrlcally insulated from
each other; and
sw1tch-contact means for selectively maklng electri-
~ cal connection between said first point and said

" second point and for making electrical connection

between said first point and the electrical contact

element of said patch plug upon insertion of said

- patch plug into said patch module, said switch-con-
. tact means having a first portion electrically en-

gaged w1th said first point, a second portion
| 'adapted for selective electrical engagment with

~ said second point and a third portion adapted for
~ limited movement relative to said circuit board for
~electrical engagement with the electrical contact

10
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element of said patch plug as a result of insertion of 55

- said patch plug into said patch module, said first,
- second and third portions of said switch-contact

- means. bemg electrlcally ccnnected with each

~ other. |
2. The patch module cf claim 1 wherem sald circuit

bcard includes a surface and said first and seccnd pcmts
~ are disposed on said circuit board surface. |

3. The patch module of claim 2 wherein said third

- portion is spaced from said circuit board and is adapted
I.fcr movement away from said circuit board as a result
“of insertion of said patch plug into said patch module.

4 The patch module of claim 3 wherein said switch-

- contact means comprises an elongated spring element
having said first portion disposed at one end, said third
portion disposed at the other end and said second por-
tion disposed between said first and third portions.

5. The patch module of claim 4 including bias means

E fcr biasing said first and second portions into electncal
‘engagement with said first and second points.

10

9. The patch module of claim 8 wherein said switch
contact means is bifurcated at each of said first, second
and third portions. :

- 10. The patch module of claim 2 including a housing
connected with said circuit board for retaining and
aligning said switch-contact means, said housing having
an inner surface spaced from said circuit board surface.

11. The patch module of claim 10 wherein said hous-
ing includes a plurality of ribs for aligning said switch-
contact means.

- 12. The patch module cf claim 11 wherein sald first
portion includes a humped portion disposed toward said
circuit board and said housing includes an edge dis-

posed within said humped portion for limiting the

movement of said switch-contact means within a longi-

tudinal direction.

- 13. The patch module of claim 12 wherein said hous-

‘ing includes an end portion having a latching rib for
latching engagement with said patch plug..

14. The patch module of claim 1 wherein said second
portion is electrically disconnected from said second
point as the result of said lnnlted movement of satd third
portion.

1S. The patch mcdule of clalm 1 wherein said first
and second pclnts include ccntact pads on said clrcult

~ board.

30
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6. The patch module of claim 5 including a housing

- connected with said circuit board for retaining and
-allgmng said switch-contact means, said housing having
“an inner surface spaced from said circuit board surface.

7. The patch module of claim 6 wherein said bias

" means includes an elongated spacing member dlspcsed |

50

‘between said housing inner surface and a point on said

switch-contact means between said. first and second

portions and at generally rlght angles to said sw1tch- 55

~contact means. |
8. The patch module cf clann 4 wherein each of satd
_'--ﬁrst second and third portions includes a humped por-
-'tlcn dlSpcsed tcward said clrcult bcard |

60

16. A patch and access assembly ccmprlsmg a patch

“module and patch plug having at least an electrical
‘contact element and being insertable into sald patch

module, said patch module comprising;
a circuit board;
a first electrical circuit electrically connected w1th a
first point on said circuit board;
a seccnd electrical circuit electrically connected with
 a second point on said circuit board, said first and
~second points . bemg electrically insulated from
each other; |
switch-contact means for selectwely making electri-
cal connection between said first point and said
second point and for making electrical connection
-between said first point and the electrical contact
- element of said patch plug upon insertion of said
patch plug into said patch module, and switch-con-
tact means having a first portion electrically en-
~ gaged with said first point, a second portion
adapted for selective electrical engagment with
“said second point and a third portion adapted for
~ limited movement relative to said circuit board for
electrical engagement with the electrical contact
element of said patch plug as a result of insertion of
said patch plug into said patch module, said first,
second and third portions of said switch-contact
- means being electrically connected with each
~ other; and

- said patch plug 1nclud1ng an 1nsulated center portion.

‘having an outer surface and said at least one electri-
‘cal contact element being disposed on the outer

- surface of said center portion.
R | %k ok % k%
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